Cervical cancer is one of the common malignant tumors of female reproductive system. Over the past decade, with the progress of research on the biological behavior of tumor, the research and development of chemotherapeutic drugs and improvement in surgery, the shortterm efficacy for cervical cancer treatment has been increased, but without significant change in the 5year survival rate of the patients [1] . Factors affecting the local recurrence and distant metastasis in early stage cervical cancer have been studied extensively. Most scholars believe that the lymph node metastasis, tumor size and the depth of stromal invasion are independent prognostic factors, but there is still a dispute about the lymph vascular space invasion (LVSI). In this study, the clinical and pathological data of 111 patients with earlystage cervical squamous cell carcinoma were retrospectively analyzed to explore the effect of LVSI on the prognosis of earlystage cervical squamous cell carcinoma.
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A total of 111 patients with stage IB and IIA cervical squamous cell carcinoma treated at Sun Yatsen University Cancer Center between January 1995 and December 2002 were enrolled. All patients received radical hysterectomy plus bilateral pelvic lymphadenectomy (WerteimMeigs IItype) without preoperative radiotherapy, chemotherapy, biological or immune therapy, and were pathologically diagnosed as having cervical squamous cell carcinoma. The patients had intact clinical data and pathological specimens with full postperative followup data. They were aged 2679 years, with a median age of 39 years, and the general information is shown in Table 1 .
The paraffin sections of the 111 patients were retrieved and reread by a senior gynecologic oncology pathologist to reevaluate the tumor invasion depth, differentiation degree, LVSI and lymph node metastasis and other pathological factors. The 窑 Clinical Research窑 effect of positive LVSI on the prognosis of early cervical squamous cell carcinoma, and the relationship between LVSI and other clinicopathological factors were analyzed. Positive LVSI meant at least a cluster of tumor cells at the gap surrounded by flat endothelial cells under optical microscope (Figure 1 ).
The patients with pathologically confirmed lymph node metastasis received adjuvant pelvic radiotherapy, those with tumor infiltrating deep cervical muscle received adjuvant small field pelvic radiotherapy, and those with lymph node metastasis, poorly differentiated tumor and tumor size larger than 4 cm received adjuvant chemotherapy.
The prognostic indicators included overall survival (OS) and progressionfree survival (PFS). OS was defined as the time from operation to the last followup or death; and PFS was the time from operation to the last followup or clinical and pathological recurrence. The last followup was done on December 31, 2007. The outpatient clinical visit, telephone and letter correspondence were used for the followup. The 5year followup rate was 100% and the followup duration ranged from 60 to 132 months. In this study, the 5year cumulative survival rate of the 111 patients was 84.0% (lifetable method). Twentyseven patients had recurrence, including 15 having local recurrence, 6 having distant recurrence and 6 having both local and distant recurrence. There were 18 deaths: 17 died of cancer and 1 died from noncancer causes. Among the 111 patients, 62 (55.9% ) were LVSI positive and 49 (44.1%) LVSI negative.
Univariate analysis showed that lymph node metastasis ( = 0.002) and LVSI ( = 0.019) were the risk factors affecting the OS, while age, FIGO stage, tumor diameter, SccAg value, tumor differentiation degree and surgical margin status were not related to the OS. SccAg value ( = 0.018), tumor invasion depth ( = 0.022), lymph node metastasis ( = 0.002), surgical margin status ( = 0.002) and LVSI ( = 0.029) were the risk factors affecting the PFS, while age, FIGO stage, tumor diameter and tumor differentiation degree showed no relationship with the PFS (Table 2) .
The statistically significant clinicopathologic factors in univariate analysis were included into Cox regression model to perform multivariate analysis. The result showed that the independent prognostic factor for the OS was lymph node metastasis ( = 0.015), and the independent prognostic factors for the PFS were lymph node metastasis and positive surgical margin ( = 0.006, = 0.006) ( Table 3 ). Univariate analysis showed that LVSI was correlated with tumor invasion depth ( = 0.035), lymph node metastasis ( = 0.002), postoperative radiotherapy ( = 0.004) and postoperative chemotherapy ( = 0.011), while it had no relationship with age, FIGO stage, tumor diameter, SccAg, tumor differentiation degree and surgical margin status (Table 4) .
Multivariate analysis showed that LVSI was only correlated with lymph node metastasis ( = 0.011).
Among the 111 patients, 27 had recurrence, 20 (74.1%) of them were LVSI positive, and among 80 patients without recurrence, 42 (50.0%) were LVSI positive. Positive LVSI was a risk factor affecting recurrence ( = 0.028). Among the 111 patients, 18 were deceased, in whom 15 (83.3% ) were LVSI positive, and among the 93 survivors, 47 (50.5% ) were LVSI positive. Positive LVSI was a risk factor associated with death ( = 0.018) ( Table 5) .
Among the patients with positive LVSI, 9 (33% ) had local recurrence, 5 (18.5%) had distant metastasis and 6 (18.5%) had both local and distant recurrence.
Most scholars believe that lymph node metastasis, tumor size and cervical stromal invasion depth are independent prognostic factors of cervical cancer, but there has been a controversy on the prognostic role of LVSI in early stage cervical squamous cell carcinoma. The reasons are as follows: (1) LVSI is a kind of pathological manifestation, which refers to that at least a cluster of tumor cells are seen in the gap surrounded by flat endothelial cells. The LVSI positive rate confirmed by HE staining ranges from 6% to 63% , usually 20 %30% [2] . (2) pathologists have different judgments on the LVSI because of subjective factor and different experience; and (3) Ostor .
[3]
analyzed the patholog ical sections of 200 patients with early stage cervical cancer and pointed out that the gap surrounding the cancer nest might be caused by the tissue retraction in the production process, or by the surface epithelium cultivation due to various surgical operations. So the accuracy of LVSI by HE staining cannot be determined.
There are still controversies whether LVSI is an independent prognostic factor in early stage cervical squamous cell carcinoma. A prospective study of stage IB cervical cancer patients receiving radical hysterectomy as the initial treatment conducted by GOG showed that tumor diameter, invasive depth and LVSI were independent prognostic factors [4] . In the retrospective cohort study by Gestave Raussy institution [5] , the relative death risk of LVSIpositive patients were 8.69 ( < 0.001) in univariate analysis and 6.0 ( = 0.005) in multivariate analysis. In a prospective cohort study by Hertel .
[6] lymphatic invasion and vascular invasion were found as important risk factors in both univariate and multivariate analyses ( < 0.001). Through multivariate analysis, Sevin .
[7] also found that positive LVSI was an independent prognostic factor in early stage cervical cancer. Sun . [8] reported that LVSI was an important negative prognostic factor in cervical cancer patients. However, some other scholars have different opinions [912] . A review by Greasman .
[13] analyzed 25 documents about the effect of LVSI on the prognosis of early stage cervical cancer, which all used multivariate survival analysis to explore the independent prognostic factors of cervical cancer. The result showed that in 3 documents LVSI was found to be an independent prognostic factor, while in other 18 documents lymph node metastasis and tumor size or invasion depth were independent prognostic factors. This review denied the prognostic value of LVSI. In this study, univariate analysis showed that lymph node metastasis ( = 0.002) and LVSI ( = 0.019) were the risk factors affecting the overall survival, and LVSI ( = 0.029), SccAg value ( = 0.018), tumor invasion depth ( = 0.022), lymph node metastasis ( = 0.002) and surgical margin status ( = 0.002) were the risk factors affecting the PFS. Multivariate analysis showed that lymph node metastasis was the independent prognostic factor affecting the overall survivaland lymph node metastasis and positive surgical margin were the independent prognostic factors affecting the PFS. There may be several reasons: (1) LVSI has a strong correlation with lymph node metastasis, which makes lymph node metastasis obscure the role of LVSI. The pathway of lymphatic flow is from lymphatic capillaries assembling into lymphatic vessels, then from regional lymph nodes pooling into lymphatic trunks and lymph ducts, and then into the venous system. Therefore, LVSI is an important step of lymph node metastasis. (2) The tumor tissue cannot be totally selected for LVSI examination, which may miss some of LVSI. Roman . [ 14 ] analyzed the relationship between the quantities of LVSI with the prognosis of cervical cancer. The authors embedded all cervical cancer specimens after radical surgery. The results showed that 70% of the cervical cancer patients were LVSI positive, and the LVSI positive sections accounti ng for more than 29% of all cervical pathological sections was an independent prognostic factor of recurrence. This shows that the actual quantities of LVSI are more than those detected in clinical practice. However, in clinical practice, tumor tissue cannot be all embedded into sections, and this study basically reflects the clinical reality. (3) Blood vessels cannot be distinguished from lymphatic vessels, so the effects of vascular space invasion and lymphatic space invasion on survival cannot be defined respectively. (4) The number of cases is relatively small and the followup duration is relatively short, which might result in bias.
The prognosis of tumor patients is closely related to recurrence and metastasis. In the process of malignant tumor metastasis, generally the following steps are included: growth of early primary tumor → tumor angiogenesis → tumor cells shedding and invading stroma → entering into the vascular system → tumor thrombosis → secondary tissues and organs positioning and growing→metastatic tumor continuing to spread [15] . Tumor cells entering into the vascular system is the basis for metastasis, so LVSI is an important factor in the tumor spread and metastasis. Our results showed that LVSI was not only a risk factor for tumor recurrence, but also a risk factor for tumor metastasis, which was consistent with the above theory.
Many scholars have reported the relationship between LVSI and other clinicopathologic factors in cervical cancer . The study by Delgado . [16] showed that LVSI, invasion depth, paracervical involvement and age were independent risk factors for pelvic lymph node metastasis. Roman . [14] found that after either cervical conization or radical hysterectomy, positive LVSI was associated with lymph node metastasis. Marchiole . [17] found after radical surgery, in cervical cancer patients without clinical lymph node metastasis, positive LVSI was related to lymph node micrometastasis, and lymph node micrometastasis was a major risk factor for recurrence. Balega . [18] reported that deep stromal invasion related to elevated LVSI. Milaem . [19] reported that LVSI positive or stromal invasion more than 4 mm were related to lymph node metastasis. In this study, univariate analysis showed that LVSI was related to lymph node metastasis and invasion depth. This may be because the blood vessels and lymphatic vessels supplying tumor growth were from stroma, and the tumor with deeper stromal infiltration is more prone to develop LVSI. No relationship was found between tumor size and FIGO stage and LVSI. For cervical cancer, those with larger diameter and deeper stromal invasion are easier to develop LVSI. The main reason is that the patients received surgery as initial treatment without neoadjuvant therapy, and a few tumor diameters were more than 4 cm and failed to reflect the correlation with LVSI, because clinically the patients with tumor diameter larger than 4 cm often received chemotherapy or radiotherapy to reduce the tumor size before surgery. Similarly, most patients had FIGO stages IB1 and IIA, and a few had stage IB2, which did not reflect the staging principle, so the relationship between stage and LVSI was not shown. This is also the reason why only lymph node metastasis was related to LVSI in multivariate analysis.
In this study, univariate analysis showed that LVSI was related to postoperative adjuvant radiotherapy and chemotherapy, but multivariate analysis showed that it was only related to lymph node metastasis. This is mainly because LVSI has a strong correlation with lymph node metastasis, while lymph node metastasis is an indication for postoperative radiotherapy and chemotherapy, which obscures the role of LVSI. At the same time, this study found that postoperative adjuvant radiotherapy and adjuvant chemotherapy did not improve the OS and PFS. The reasons may be as follows: (1) the vascular space invasion and lymphatic space invasion in LVSI cannot be distinguished, both of which have unknown impact on the prognosis, distant metastasis and local recurrence, and so the role of adjuvant therapy in these recurrences is uncertain; (2) Small sample; and (3) The strong correlation between lymph node metastasis and LVSI.
Although the prognostic role of positive LVSI in early stage cervical squamous cell carcinoma is not sure, most scholars recommend that radiotherapy should be added after radical hysterectomy plus pelvic lymphadenectomy in patients with positive LVSI, even without lymph node metastasis.
Currently it cannot be determined whether LVSI is an independent prognostic factor for early stage cervical squamous cell carcinoma. LVSI is related to lymph node metastasis, and is a risk factor for recurrence and metastasis. Further researches are needed to determine LVSI, and analyze the effect of LVSI on the prognosis of early stage cervical squamous cell carcinoma without lymph node metastasis.
